The number of people with chronic diseases has been increasing steadily but the indicators for the management of chronic diseases have not improved significantly. To improve the existing chronic disease management system, a new policy will be introduced, which includes the establishment of care plans for hypertension and diabetes patients by primary care physicians and the provision of care coordination services based on these plans. Care coordination refers to a series of activities to assist patients and their families and it has been known to be effective in reducing medical costs and avoiding the unnecessary use of the hospital system by individuals. To offer well-coordinated and high-quality care services, it is necessary to develop a service quality assurance plan, track and manage patients, provide patient support, agree on patient referral and transition, and develop an effective information system. Local governance should be established for chronic disease management, and long-term plans and continuous quality improvement are necessary.
Introduction
Population aging has led to a steady increase in the number of people with chronic diseases, and the socio-economic costs due to the related complications, disabilities, and premature deaths, as well as direct medical costs, are rising rapidly [1] . Despite this current status, the management of chronic diseases has not improved significantly. For example, the blood pressure control rates of patients with hypertension and the glucose control rates of those with diabetes have remained at approximately 60% and 20%, respectively [2] . To improve the above described problems in the management of chronic diseases, numerous public projects have been implemented in some regions. Although these projects have resulted in some achievements related to developing awareness on diseases and medication adherence [3, 4] , this approach comprising sporadically implemented individual projects has not shown population-level effects in the South Korean environment, where there are no incentives for healthcare providers to engage in chronic disease management [5] .
Recently, the Ministry of Health and Welfare announced the plan for the "Pilot Project for Primary Care Chronic Disease Management," and it will introduce a system for the stepwise strengthening of chronic disease management based on primary care services. The current pilot project includes the establishment of care plans for patients with hypertension and diabetes by primary care physicians and the provision of care coordination services based on these plans. Care coordination refers to a series of activities that assist patients and their families in self-managing their health conditions and related psychosocial problems more effectively, coordinating their care among multiple health and community providers, bridging gaps in care, and receiving the appropriate level of care. Numerous countries, such as the United Kingdom (UK), the Netherlands, the United States, and Japan, have already introduced care coordination systems for the management of chronic diseases, or they have implemented care coordination services within the national healthcare system. Such measures have proven effective in reducing medical costs and avoiding the unnecessary use of the hospital system by individuals [6] .
However, it is difficult to apply these foreign systems directly to South Korea. The reasons for the difficulty in introducing a care coordination system could include the nature of medical practice, which is based on a private-dominated supply system; opposition from the medical field against the introduction of the prospective payment system; and lack of experience and resources on chronic disease management. Therefore, it is important to introduce a system by adapting it to our conditions and circumstances. Nevertheless, because the conditions described above have been formed during the historical development of the South Korean healthcare system, these conditions should be considered in terms of overall chronic disease management, including care coordination.
This study aimed to examine the factors of care coordination in the management of patients with chronic diseases, and further investigate the conditions and plans for implementing the policy successfully in South Korea.
Key elements of care coordination
The Chronic Care Model (CCM) has been used widely as a guideline for effective chronic disease management since its emergence in the 1990s [7, 8] . It emphasizes the need for change in the existing health and medical system for dealing with chronic diseases management, presenting the factors that are important appropriate chronic diseases management, such as linkage with community resources, reflecting on the characteristics of healthcare institutions, self-management support, design of a delivery system, decision-making support, and establishment of a clinical information system. This approach purports that the community and healthcare system should collaborate to improve treatment outcomes by creating "informed and activated patients" and "prepared and proactive practice teams," and developing a productive relationship between patients and the practice team. Studies have revealed that interventions based on the CCM have led to improvements in treatment outcomes changing the manner in which medical and care services are provided [7] . Therefore, the present study utilized the CCM to examine the elements necessary for care coordination and further discuss practical measures for South Korea.
Structure and responsibilities of care coordination team
The CCM model emphasizes that chronic diseases management should be organized, coordinated, and provided by the management team. Further, it is recommended to employ a population-based approach to influence treatment outcomes [9] . Such an approach should include a care plan based on complex and comprehensive assessments and rationales on the problems of patients, and it should involve cooperating with patients to identify hurdles, solve their own problems, and achieve service goals. Previous studies reported that the care coordination team is effective in the areas of heart failure, diabetes, treatment of the frail elderly, and mental health services integrated with chronic pain [10] [11] [12] [13] [14] , further revealing that other healthcare professionals and office workers can play a partial role equivalent with that of physicians, in treating chronic diseases [15, 16] .
The care coordination team could include the patient and his/ her family, the primary care provider, the care coordinator, and the assistant clinician, if necessary. These team members should fulfill their respective treatment responsibilities and further share responsibilities pertaining to intervention and follow-up observation. The first step in chronic disease management is to create a team that provides comprehensive care based on the needs of patients with a sense of responsibility.
However, it is difficult to construct and operate a team that provides care with a comprehensive responsibility for disease management in the current private sector-led healthcare delivery system in South Korea. Although the National Health Insurance Service is a single insurance provider in South Korea, the public sector's role in financing the healthcare system is low. Further, more than 90% of the beds for patients with acute diseases are owned by the private sector. In South Korea, neither can the government be responsible for all services, as in the case of National Health Service in UK, nor can each insurer assume the responsibilities, as in the United States, the Netherlands, and Japan. Although the labor cost for care coordinators could be financially aided by the National Health Insurance (NHI), the care services need to be coordinated through a network of service providers in each region, and individual institutions responsible for the coordination of care services should modify them based on the local situation.
Currently, among the various institutions that could shoulder the responsibility of coordinating care services, possible candidates could be public organizations, such as public health centers and the NHI, and civil organizations, including local medical associations. Public health centers could be advantageous for providing comprehensive services because they can be linked easily with community resources. Associations of service providers, such as local medical associations, could be responsible for service quality assurance in clinical terms, because their accessibility could be used to foster cooperation between service providers. Although the NHI can stably employ care coordinators, it is difficult to connect them with local communities. More importantly, there is no consensus on whether care coordinators employed by the NHI could be dispatched owing to the long-lasting conflict with service providers on medical payments. Thus, it is difficult to implement a care coordination system without the cooperation of or at least agreement by providers [17] .
A more important issue than that pertaining to the care coordination team is the need to establish local governance based on the involvement of multiple service providers to provide and coordinate comprehensive services from the viewpoint of patients. It is difficult for one institution to have comprehensive responsibility for patients in the South Korean context. Therefore, it is necessary for one institution to lead the coordination of care services and simultaneously encourage the participation of other service providers. Furthermore, the participation of community health workers should be guaranteed to provide comprehensive services and to communicate with service providers [17] .
Plan for service quality assurance
In many primary healthcare institutions, care is not coordinated by merely enforcing a system and supporting the manpower and finances. The improvement of the coordination system requires concerted efforts. It is necessary to relocate the personnel and train new roles for care coordination, and further establish networks with numerous service providers and organizations in the local community. Moreover, the timely sharing of information between patients and various service providers should be ensured. These efforts would lead primary care providers to make decisions that improve care coordination.
The next step after establishing a care coordination team is to develop quality management plans and monitor the operations [18] . Planning should begin with clear goals such as receiving a reply on a consultation report each time after specialist referral, or contact with a patient within 3 days after hospital discharge. The quality indicators of chronic disease management projects that have been implemented thus far have directly measured changes in patients, including self-recognition of blood pressure or blood glucose levels, drug intake, health behaviors relating to nutrition and physical activities, and blood pressure and blood glucose control. On the other hand, process indicators that can directly show the status of care coordination, such as patient referral, report reply, and patient information sharing, have not been measured. Though not in the community, several cases of improvement through inter-department cooperation within regional cardiovascular centers have been reported by monitoring several indicators, including the time from hospital arrival to treatment for emergency patients with conditions such as myocardial infarction and stroke [19] . In the medical field, if consensus is reached between participating experts, quality indicators that reflect the clinical viewpoint could be identified within a short period.
The most important components of quality assurance for services over the long term is the content of the services offered by the care coordinator and the training of the workforce. However, it is unrealistic to conduct the educational programs developed in foreign countries in the absence of a care coordination service in South Korea. Indeed, it is logical to manage quality and educate personnel based on services that can be performed effectively owing to the implementation of the system. Several aspects of healthcare services need to be provided by experts, which requires vertical quality control. However, the care coordinator also needs to reflect on the needs of patients and to ensure access to services. The strict assessment and monitoring of the contents of the services offered is therefore essential. Simultaneously, it is important to provide autonomy to service provides to enable them to develop services to suit the needs of patients. Therefore, educational programs for personnel should be developed continually through linking theoretical education and practice of the services provided onsite, rather than through standardized processes. Thus, educational institutions for healthcare personnel should be able to cater to a sizeable number of students to meet the needs of onsite service providers. Considering that the size of the city and county is too small, and it would be appropriate to divide them into several districts.
Tracking and management of patients
The primary goals of care coordination are to manage the quality of care services provided at the time of patient referral and transition. Additionally it should enable service providers and related organizations, as well as patients, to have the information and resources they need for providing appropriate care. These tasks the core tasks of the care coordination team. The primary care provider can refer the patient to a specialist or other provider for services that he/she needs. Therefore, the primary care provider becomes primarily responsible for patient referrals and care coordination. On the other hand, with reference to interhospital transitions of patients, the primary service provider at the institution from which the patient is discharged, or the institution itself, is responsible for the transition. However, the direction of transition could be reversed, such as transition from a primary care facility to a hospital. When various service providers are involved in the treatment of patients, they are solely responsible for the individual services they provide, while it is often unclear who is responsible for coordinating the various services provided to the patient. Indeed, the care coordination team should assume this responsibility [18] .
Care coordination requires the consideration of patient activities outside the institution to which the provider belongs. Thus, the recognition of these activities is essential in care coordination. The tracking of extra-organizational activities by patients begins with recording basic information on the referral and transition documentation. This task develops into strategies to evaluate and record the implementation of major steps, including scheduling consultation with a specialist, delivery of information for consultation, implementation of the referred consultation, and handing over a report after the referral and transition [18] .
Because incidents occur suddenly, such as hospitalization and emergency room visits, it is difficult to acquire the necessary information in a timely manner if no information delivery system is established in advance. Patients could lack information on their illness or the doctor in charge of the treatment may not be available when the patients visit the hospital suddenly. An electronic record system can help in such cases, and a card that patients can carry in his/her wallet could provide all the important information to the medical staff. Furthermore, when the care coordinator intends to acquire the information on the entry and exit of patients, the care coordinator could rely on the hospital physician and the emergency room physician. However, it is the best to have a daily entry/discharge report from the hospital [18] . In the case of infected patients, an infection manager in the hospital can easily access and manage the information on such patients. However, currently, hospitals do not have a system for managing the information on the entry and discharge of patients with chronic diseases. Although the insurance claim data could be helpful, the acquired information would not be timely. Therefore, it is necessary to establish a system for tracking and managing patients in cooperation with local hospitals.
Patient support
Care coordination can be divided into multiple steps, such as logistic support in service delivery, clinical monitoring, and support for self-management or drug use. Particularly, case management and care coordination should be distinguished clearly. Nurses and other care managers in primary care clinics have been provided clinical support regarding clinical evaluation, follow-up observation, self-management support, and medication management. Case management primarily provides some care coordination functions for high-risk patients, while the care coordinator strives to complete patient referrals by handling logistic or financial hurdles. Moreover, the care coordinator allows patients to receive timely referred treatment, and further resolves problems faced by patients by delivering clinical information and tracking the referral process. Most benefits from patient support arise mainly from handling logistic steps or information on patient support related to patient referral or transition [18] .
Numerous diseases, such as diabetes, require continuous and comprehensive management. The more severe the patient's condition is, the more likely he/she is to require services from other specialists and health and welfare services in addition to those offered in primary care clinics [20] . It is therefore important to develop linkages with community resources to meet the comprehensive needs of patients with chronic diseases, and to ensure the continuity and completeness of treatment [17] . Although the introduction of a care coordination system would help improve the community linkage, the first challenge in achieving the same is the conflict between the public health agencies and the private hospitals and clinics. Private clinics are commonly annoyed by patients' use of services at public health centers. However, it is difficult to link clinics with the community if they do not accept such practices. Indeed, minimal acceptance is essential [17] .
The easiest way to strengthen the linkage of service providers to a local community is to conduct conversations on common issues. Private clinics commonly lack the information on services provided by public health centers. This is also observed between departments within a public health center. Therefore, it is necessary for individual institutions or organizations to share information on both private and public services provided in the local community, and to conduct subsequent meetings on case management. Currently, some meetings on case management are being conducted occasionally in public health clinics and public health centers, particularly regarding the visiting healthcare services project. In this case, the challenge lies in the participation https://doi.org/10.12701/yujm.2019.00073of doctors. Even within the same institution, the participation of healthcare providers is insufficient. Although physicians could participate by creating a care plan for patients, the provision of the information related to the care, the mechanism to participate in the decision-making process, and the provision of incentives, if necessary, should be considered to improve the linkage and cooperation among healthcare providers.
Agreement on patient referral and transition
It is important for service providers to agree on the purpose and importance of referral, and their respective roles in patient referral and transition. The agreement begins by focusing on the service providers and institutions that are frequently referred to, and further building relationships with the major service providers in the community. Continuing conversations could lead to consensus to improve the referral system [21] . Further, relationships need to be established with providers of services such as social services, health behavior support, and peer support, as well as with major specialists, hospitals, and emergency medical institutions [18] . The inclusion of some of the service providers from the community in the care coordinator team could help facilitate communication between providers [17] .
Even if service providers agree with the standardized format and method of patient referral or transition, the practice needs to be managed continuously. If a hospital or clinic is open or closed and new public services are created, the newcomers should be asked to agree on the existing methods or new methods need to be agreed upon. Although the agreed expectations could be formalized in writing, dialogue between the parties as well as the individual relationships formed accordingly are crucial factors. Official regulations or guidelines are important, but it is more important to build a network of service providers. Although guidelines agreed in writing are important, there could be some unsettled issues, and informal consent about the details is also important. In this case, human relationships play an important role. The relationship between providers has weakened in comparison to that in the past, which has become an obstacle to service linkage among providers [22] . The same is applicable to South Korea. Another manner in which agreed expectations can be systemized is the use of an electronic referral system [23] , especially if appropriate consent is obtained, unnecessary referrals are reduced, duplicate surveys are avoided, and optimal treatment is provided after referral and discharge [24, 25] .
Information system
A crucial factor in successful patient referrals and transition is to have the information that service providers require for providing their services. Hospitals, clinics, and public health centers used different electronic medical record systems, and it is difficult to standardize medical information, which in turn is a hurdle in establishing an electronic information system [23] . If the practice team is organized and consensus is established among service providers, information that is essential for the referral and transition of patients could be standardized [24] . The electronic referral system can help ensure that this information is delivered in a timely manner, incorporating the agreed guidelines for the referral and transition of patients to reduce unnecessary transfer and transitions of patients. Furthermore, it could be a trusted source of information for primary care providers and specialists [23] . However, the delivery of this information could be performed through a pen-and-paper-based medium by structuring and standardizing referral requests and medical notes.
Although the amount and accessibility of the delivered information is important, ongoing management of the information system is more vital. In addition to the organizations participating at the beginning, as local networks expand, more providers could participate. Different regions have different conditions and additional needs may be added over time. Accordingly, to increase the usability of the information system, it is necessary to be able to respond immediately to such changing conditions. It is necessary to set up a system which allows various stakeholders to access the information system and develop various applications (apps). With the recent increase in the use of cloud services or open-source programs, computer nonspecialists are developing their own apps. If health professionals can participate directly in app development, they will be able to respond to a variety of needs and changes in the field.
Service providers require the information system to obtain any information they need. Moreover, patients should have access to the information system to enable them to provide information on their diseases during self-management, including that on care plans, or unexpected hospitalizations or emergency room visits. Continued feedback from patients would further help improve the utility and quality of the information system.
Conclusion
This study examined the major factors of care coordination based on the CCM, and further examined the difficulties and practical measures required for introducing the system in South Korea.
The first consideration in introducing care coordination in South Korea is to form a network among the community and medical service providers. Although there have been numerous attempts to provide comprehensive services for the management of patients with chronic diseases, such efforts have not been successful. In addition to methodological problems and financial difficulties, these attempts could not overcome the problems related to the segmentation of the healthcare delivery system. Financial support is important for securing consent from healthcare providers, but it is more essential to continuously develop the network that is organized in the community, by including a participation mechanism in the decision-making process.
In addition to the lack of experience regarding the management of chronic diseases, there is absolutely no manpower to provide care coordination. Even if a foreign curriculum is introduced in South Korea, it needs to be adapted to the contextual realities of the field. Eventually, the curriculum could be improved as the system is implemented and related experiences are accumulated. However, it is important to note that success of the system is ultimately determined by the quality of the services provided. Therefore, continuous quality control and improvement should be ensured for the services provided in the care coordination system.
It would take time for the care coordination system to settle. All the factors for care coordination described in this study require continuous management and improvement after the actual implementation of the system, including planning for service quality assurance, tracking and managing patients, providing patient support, maintaining consent and agreement on patient referral and transition, and developing and maintaining an electronic information system. Furthermore, most indicators on chronic diseases cannot be improved immediately after the implementation of the system. Therefore, a long-term plan should be established and continuous improvement of the system should be emphasized.
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